Abstract. The congruence relation modulo 5 between the class numbers of the real and imaginary quartic subfields of the extension of a quadratic number field obtained by adjoining a fifth root of unity is studied.
1. Introduction. The aim of this note is to study the congruence relation modulo 5 between the class numbers of the real and imaginary quartic subfields of the extension of a quadratic number field obtained by adjoining a fifth root of unity. Our result gives different proofs of the main theorems of Parry [6, 7] .
Let m be a square free rational integer prime to 5, f a primitive fifth root of unity and Q the field of rational numbers. Let K = Q({m , f)> which is of degree 8 over Q and has the following subfields: Ko = ßU) = ß(/-10 + 2/5 ), Kx = Q(ím,]f5), K2 = ß(/(-10 + 2/5 )m ), kç-Qtfi), kx = Q(Jm), k2 = Q{j5m~).
Both K0 and K2 are cyclic over Q, and Kx or K2 is the maximal real subfield of K according as m is positive or negative. The class numbers of K and K¡ are denoted by h and hi (i = 1,2), respectively. Let e0 = ¿(1 + \/5), which is the fundamental unit ofk0.
Recently Parry has proved the following two theorems.
Theorem A [6] . Assume that m is positive. Let ex = \(a + b{m) > 1 and e2 = (c + di/5m) > 1 be the fundamental units of kx and k2, respectively. Then, 5\h2 if and only if either 5\hxor one of the following conditions is satisfied:
(1) a = 0 (mod 25) or b = 0 (mod 25). Let .fdenote the set of Dirichlet characters attached to K. Let SC^ and 3C~ be the set of even and odd characters in SC, respectively. Furthermore, Xo denotes the principal character.
In this note, we obtain congruence relations modulo 5 between hx and h2 by making use of the continuity of/7-adic L-functions.
2. The case m > 0. First we consider the case m > 0. Since 2h = hxh2 [6] , we have the formula
where Rx is the 5-adic regulator of Kx [3] . From this formula, we obtain a i4£K(!))<™d5>' --.?<•»*<>. Thus from (1) we have the following Theorem 1. With the notation above.
-{ -\eabc2 drhx (mod5), m = 1 (mod4),
It is immediately seen that Parry's Theorem A follows from this result.
3. The case m < 0. Next we treat the case m < 0. In this case, as 2/z = QKhxh2 with QK = (UK: UK UK_) = 1 or 2, where UF is the unit group of a number field F [5, 7], we have the formula f*,n (i-x(5))s^ n fi-41) (mod5)'
where wK is the number of roots of unity in K and R2 is the 5-adic regulator of K2 [3] . From this we obtain R h 
2a¿>+(2cí/ +l-(c2-úí2))m = 0.
Using these relations, we have E2 = tk(a2 + 5¿>2 -|(c2 + d2)m + Aabfi + 2(a + bj5)(cu + du')),
Hence log E = i logEA = -(a3(4±a4¿>2) + ¿>(±2-3(c2 + d2)m)/5 -5a(2b2 ±(c2 + d2)2m2))(cu + du') (mod 5i/5), from which we can obtain (log£)2 +(log£')2 = 5(è2 + 1)(¿>2 +(c2 + d2)m) (mod25).
Let e = 1 or \ according to whether or not e0, E, E' constitute a system of fundamental units of K2 (cf. [1] ). Then In the above case, since we can show from (3), (4) that b2 + (c2 + d2)m = 0 (mod 5) if and only if either b = 0 (mod 5) or a2 = ±6 (mod25), Theorem B is immediate from Theorem 2.
